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mvfrfew. ******** 

(71) flfcc«owa«yft t^Ho-i^eapeaTenawft 
m njwwTHMft wcrKiyr no aptnaamnP era*- 
xmh it CypOBWH pacTWpa* 

(5ft ABTOF?*0* CAHflCrtMlKprBaCCCr 

Mr 3Vt90& ka, 4 E2* B 29/00* 1976* 
AeropCKOe c*HAeTSiu>CT»0 CCCP 
483Qflft ca, E .21 B 1972. 

(W.ClioCOB BWnPAB^5HV»ABOQPMM- 
TOBWHOPI OGCAAHOI* KOilOHHU 



klao6p«Tanm otmqcktcb k ciuieo6a*. 
npiiw^MnewiiM a*w /iwwwaaHH cwtm afr- 
mwhWk icQ/jQHH 5 c*aa«cimax neuronic* « ra* 
.aeaa nroMMiunwHQcrn. a siktooci*. fW 
pa6oTdx no w>MW*KOMy pewoHTy oCcmhwx 
«onoHK. 

Uenvio H3Q6pereMHJi aaaama noatfiua- 

*** B^KTMBMOCW B^PP******* A6$©p*H- 
POBWHOA dBcaAWOft fcCJIOMHU. 

Na *ao3paxeHa KOMnOMoa*a, ony 
lueHMM b o6caAHy» itonoHMy nn*e Byopaa- 
nAeMoro ys*cr« * cocroamaa H» 
rnApwwWKoro pacuwpwTena ■ WA© W 
paaJiiwec*oa AopwpyiomaA roaoaw« p want- 

Tp»HcnopT>ioR kojiomhm Tpy6 h ManaHQM pi* 
cnviea MMA^m Tpy6 npM noA*>a*e «omho- 
*a CKB3**iibi; h» $*r.2 - pa6oT8 *op- 
Mtcpytoute* ronoaxw 0 au « pa B/iaeMOM 
ynacTKS; *a <pwi\3 - paapw <pQpm*w*W9* 
ro/iOBKW, 



(57) Hao5part*H*e othocmtcb * 010006*** 
ripittiQHflOKWM a** awnpaa/tCM** At*OP"*r 

POMMH0* tfiCAAHM KOHOMHW O He$TBHUX M 

raaoMX c^aixMMa^. ite/ib* maoOpareMua bb- 

nPBMIWHM WM^fCPHBHOCTIff tUflJWr 

netftis ao^opmwpobbhho* p«c*A*o* 
xohokhm. A"**w ■ o8caA*Y* wwioHMycny 
coer. KoaOHxy Tpy6 c rwApaa/iw<«ec*oft ad- 
pNupyiouteft ronoflicoft (AH- Hew** a TpyGu 
K4j*ocTft. nan pafenoro Aa*ne«"*« n npc^a- 
apwif era**** Ropewa^em** *oAotH<M tpv* c 
flT «AP/ib BunpaiAteMoro npwmn hz 

xaxjxo* crw« fipowwABT nepaMameH^e 
soaOKHW 1W» C Af aAoitv Bwnpa«n«eMoro 
VHBcma cKH$y aawpsc rpw paficwen Aaaneiww 
• flf. 3 mi. lTa6A. 



CnocoG aMnpaBAtHW A**op^*«P«aaHMo* 
oCcaAHoa Kononwu ocywecTa/wioT c/iaAy»* 

CnyocawT k Burtpaw»«MaM^ ysacTKy 1 
itoaoHHy rpy6 3 c ^opMMpyioiAC* raioa*o*2. 
noAB^T » KMOHMy Tpy6 3 xmakoct* ooa P*oo- 
mm AABiieitMeM t%4tpwBOflHT nepmamenm 
KonottMy tpv6 3 aAOaw *unp«Biiaa«oro ymbct- 
u a npQuecca paficworo UMitna. npiMBM pa» 
Hi4A i4mkh npcwaaOMT craAMftHO. a h» w*apw 
CTaA^m nppwaawt n£pcMcu*eKne koaommu 

Tpy5 BAD/1 kr BWnpaaflft^OfO yiaCTR» CMMjy 
aaepx npu pa5<maH A«a/»ehvw a rHflpawin*©- 
c«oA ♦opM^pyiouiaA rojioaKe. 

Cnoco6ocyuieCTBiiaiOT aieAyK>m^H o6pa- 

bom. ^ e 

06caA»*" ^o/toMtia ambmbtpom 146 mm c 
TOfltn*Hafl ctbhuW ?0 mm CM«T* «a r/iyBw«e 
1200 h. Martapnaii 66caAN0« <c/»ohhu cta^ 
rpynnw npoHHocw fl{ <?n- 6500 urc/crV . o, - 
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um onpdAenMiiM H«npoxoA«MOtri» ft o6caAHoft 
K^nOHMO HB rAy6*Ha 1200 M. no/iy^HAH flOC*A- 
*y - wa6nOM mc npoxoAKr. UJaGAOH A>*aM*T« 
poH 118 mm nppxOAMT* K«ctkhA raOapwi 

A»er 116 mm. 

ycrawo»w»w pa3Aaw*6H*R cerropoa 4 
4iopMwpyiauieft rOAOBXii, itMdMexp wx pa*A*M- 

My A^aMcrpy o6caA«oft xoaohhw ot AHlw^rps 
116 mm AO AwaMCTpa 126 mm. 

<popMwpy»maa rcmOBtca 2, HacTpoeKHa* 
h« saAflHMW A Mafxw«/iVH*ift AKawsTp t pac- 

UIH p«MHDM COCrO«HMM. COOTBeTCTWOUtHfl KO- 
MHHMMlOMy AMSMOTpy ottCBJUiOft KOAOHHbl* 

oftycKftetcR kh*« cmbioto ynacma. 

Onpa/tfnftKJT yctut*a. coaaaaaaMbm cox- 
TopaHM 4 4>op**pyioui0A ronoa** na ftHyTpen- 

KMft AHWBTP 06t«AH0* tfWIOHmi ft 

P-3,14-7,1 -10- 120-2e800*f\ 
r&t D - 7,1 cm ■? BHytpaMwiP awm*tp pew- 



Aaiea. c6pacw* AaaAeN** AO ny**, ony 
cxaior «OMfi0HOft«y c q*pMwpyiouiBa 'OwOMOft 
2 hmxo CMfttoro ysacTKa 1 a coaeputf *t bto* 
po* npoKOA « POOTaeicTooHMo Tax*e tpetwA 
6 npcxoA CHMiy Map*. 4>«*CHpy* no ow**"*- 
necfcoMy uHAVuearopy aeca (H4B) oceaue na- 
•rpyawi. 

rtonyHeKMweoceroa narpya** cwwu a 

TftSflMtlO. 

10 AHannsHpya occawe war pysx*. oTMetawr. 
sto nocne BTOporo npoxooa oh* cMwmnwcb 
*a W%. no cpaftnewino c fiapaw*. a nocae 
TpeTwcrc nponOA3 -Ma 35%. 

Oah*ko, HiHHHaa napas^M npasoA. mo*ho 
15 co3a***tw iofluTOMHOfc a2&abhh$ a r* Apaa**- 
secxo* tKjpMMpyioiu«ft roaoaxa « ecwuic 120 
irc/cn*, 3tp orpaamta na aewnwHc xohtw 
thw> h Oteaux warpyaxar. Oiw aoapacryi. 
Ot aft* aa ftoapacTWHcM oceao* Harpya** no 
20 rv*B. Menwaa *onyc*afT*. w>6* ee rawnwwa 
npoaycvma 300 kH aono/wwren*tto * aacy 
Tpy6 H^KOTDpwxciKytt^a *©NnoXoai»c$op- 
Mttpyirae* roftoaxoft. T8« «bx wrcwnioeT 
or*aCHOcrv rwpwaa xpyB. 
25 Ecnu ocoaa* *afpY*«* npM&ro4*aerai r 
atpa a«AMHMfi6; HC06a«WMfl cnuaMTt i«aew- 

Aeadx ot 15% 0t M npoAtwwwni npaTaxxy 
eHMsy aftep* Mepea cmhtw« y*«Tox, 
30 CmnceHne ocaeaix tiarpyaoK np« noaTop- 
hmx npovow rowew 2 caMAe^eiifcOTVrr o 
tom, sto CMBTvta o6caAHoa kwiohhw yctpana- 
fficn np»WMOcrv iro koaomhb aoccraHaa- 
unoaorat 

Cnoe»6aiwipaaJieMM«A3e*opM«poBaHKoa 
o6cftAHod KOnoHHM, a wiiouaiottwft cnyca k aw- 
npaaaaeMOMy ysacncy rpaHcnoprMoU koaom- 
ku Tpy6 c wiuwQOMM pacuwpHweM. 



L * 10 cm - aawhb peawiowoft vnAOtHftr 
tgawhoa Maxatarw; 

P - 120 icrc/car - pafioneo Ka6*mwHOft 
AaaaeHMa acnAKOCVM a roaoaw 2. noAreepaC* 
A«HHOB Tawweeitoft xapaict»pMCTM«o«. 

OnpiiA0jiAior y»enwMOo ganaeHna.Bomw 
BMMoe ceicTopaMU rtmoajot 2, no ftHyrpaHH^- 
My AMBMeTpy o6ca ahoP «ao>»^ 

= 14l0xft/CM l i 

noAA9pmB3fl a rpaowcc 2 pa6o«tej wafiir 
tqm hoc AaejieMire. paaMoe 120 rre/tM , TRtiyt 
iiOAvoMHPtKOM TpyCw 2 aaopx m coaepuwwT 
napmwft npoxoA ^opMMpyiOtt»ft rOAMicoA Ho- 
pes cMaruM ynacTox 1 oOcdAHofi ^aohhw, 
co3AaaaH na o6caA*YX> xoAonny xcHraKTMwe 
H ocaawa HarpystM. 
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rHApaaAKHBCKora patiwpwTeaa kc* 
noAuyur mApaaitwwity^ AOpHwpywmyKJ 
fonoaity. npvmM poSp^ft npOrtaBW 1 
ctba^Aho, a na jeaat&pa ctbahh npo«w>A»T 
nepcMeme»ti«e moaonhv Tpy6 badji*- awnpaa- 
arcmoto yNacrui ornay aaepx npn p«8<wbm 
AaaAeMMM ft fMApaBAwecxoA #>p*i*X>VOW« 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (o[illegible subscript] = 6500 
kgffcm 2 , o y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10-120-26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
n*D in -l " 31412*0.5~ 

= 1410kgffcm 2 , 

where Dj n - 12 cm is the inner diameter of the contact surfaces; 
/ = 0 .5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgf7cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 
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